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PHENIX experiment
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Geometry engineering
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Smaller (&,) in p+Au

Larger (&;) in 3He+Au )
p+Au 0.23 0.32 0.38 0.10  0.50
d+Au 0.54 0.48 0.51 058 073
SHe +Au 0.50 0.50 0.52 055 0.64

Various initial conditions [ 0.16 030 009 032

d+Au 0.18 ).28 0.31 0.28 0.40
‘He +Au 0.28 0.35 0.3 0.46
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Geometry engineering
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Geometry engineering
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Smaller v, in p+Au and larger vs in 3He+Au

= Consistent with hydrodynamic models



Geometry engineering
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Initial-state correlation model fails to describe the data
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Detector acceptance
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< I ci? = (cos(n(pa — ¢B))) = (
Two-particle correlation ﬁc (cos(n(pa — ¢0))) = (
w/ non-flow subtraction cnC = {cos(n(¢n — ¢c))) = (v
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Three combinations of two-particle correlation
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Flow with 2PC
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Consistent v, and v; with two methods




Flow with 2PC
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Consistent v, when using similar  coverage
Stronger non-flow in smaller n gap




Flow with 2PC
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Collectivity in n
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Sharp sudden rise in v, at backward
in p+Al and p+Au likely from non-flow
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Longitudinal decorrelation? Pre-flow?
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Significantly weaker translation of v; than v, in the lower multiplicity case



Non-flow subtraction
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Non-flow correction should be done carefully




p+Au 200 GeV
e PHENIX raw (3x2PC)
= PHENIX template
p+Pb 5.02 TeV
A ATLAS

Nagle et al.
PRC 105, 024906 (2022)

V5 /v, (pPAu RHIC / pPb LHC)

Comparison RHIC and LHC

superSONIC 'w/ preflow (fixed n/s=.0823
superSONIC w/o preflow ’\iﬁxed 1/s=0.0

-. superSONIC w/o preflow (var. n/s=0.08-?).16)

IPGlasma+MUSIC+uRQMD

IPGlasma (t=0.001 fm/c)+SONIC

IPGlasma {T=0.4 fm/c)+SONIC

AMPT ¢ =1.5mb )

PHENIX raw data / ATLAS fit i
PHENIX template sub. data / ATLAS fit

Most of theory calculations show higher v;/v, at the LHC

Non-flow subtracted results show higher v3/v, at RHIC
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Multiplicity dependence
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Stronger kinematic dependence in lower multiplicity and higher py



Multiplicity dependence
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AMPT qualitatively describes the kinematic dependence




Summary

« PHENIX has performed extensive studies on collectivity in small systems

— Comparison of two methods in the same kinematic region:

Obtained consistent v, and v; with the EP method and the 3X2PC method

— In the other kinematic region with a smaller An gap:
Could not extract v3 due to negative Fourier coefficients

Stronger kinematic dependence in lower multiplicity and higher pt

 In smaller multiplicity, the flow coefficients are very sensitive to:

non-flow effect, fluctuation, decorrelation
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Model comparison
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Non-flow correction in models
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